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Physicochemical and Consumer Preference Characteristics of
Tofu Incorporated with Pine Needle Powder

Byeong Gil Son, Hyun Eun Kim, and Jun Ho Lee

Department of Food Science and Engineering, Daegu University

ABSTRACT The effects of pine needle powder (PNP) on the physicochemical characteristics of tofu were investigated,
and consumer acceptance test was conducted. The pH, moisture content, and lightness and yellowness significantly
decreased with increasing PNP concentration from 0 to 0.8% (P<0.05). Hardness increased significantly with increasing
PNP concentration (P<0.05). Antimicrobial effects of PNP incorporated into tofu were also investigated. Antioxidant
activities of control and produced tofu were compared based on 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scaveng-
ing activity and total polyphenol contents. DPPH radical scavenging activity and total polyphenol contents increased
significantly (P<0.05) and were well-correlated. Tofu with 0.2% PNP is recommended (with respect to overall preference
score) for taking advantage of the functional properties of PNP without sacrificing consumer acceptability.
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Table 1. Physicochemical properties of tofu as affected by the incorporation of pine needle powder (PNP)

PNP incorporation (%)

Properties
0 0.2 0.4 0.6 0.8
pH 6.48+0.01° 6.46:0.01" 6.41+0.05° 6.32+0.01° 6.27+0.05°
Moisture content (%) 84.31+1.30° 83.10+1.21° 83.80+0.99° 83.60+0.63" 81.92+1.16°
Yield (g) 200.83+1.43° 200.22+0.90° 200.19+1.23° 199.80+0.38° 199.67+0.27°
Color L* 86.40+0.10° 80.76+0.23° 76.57+0.17° 75.11+0.24° 73.99+0.44°
a* 0.36+0.03° -0.27+0.06° -0.25+0.03" -0.25+0.01% -0.2140.05°
b* 15.82+0.13° 12.66+0.11° 12.5340.07° 12.31+0.03° 11.93+0.03¢
“*Means with different letters within a same row are significantly different (P<0.05).
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Fig. 1. Hardness of tofu as affected by the incorporation of pine

needle powder. Means with different letters (a-d) above bars are
significantly different (P<0.05).
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Table 2. Total microbial count (104>< CFU/g) of tofu during storage as affected by the incorporation of pine needle powder (PNP)

PNP incorporation (%)

Day 0 02 0.4 0.6 08
2 12.12+0.10° 2.37+0.03° 2.52+0.17™ 2.38+0.07° 2.67+0.03°
4 56.00+1.41° 15.001.41" 18.00+2.83° 13.00+0.00° 17.000.00™
6 13,720.00£169.71° 1,280.00+28.28° 1,280.00+56.57° 1,240.00+0.00° 1,240.00+56.57°
8 28,900.00£424.26"  22,100.00+282.84°  14,400.00+282.84°  15,500.00+141.42°  15,900.00+£141.42°

““Means with different letters within a same row are significantly different (P<0.05).
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content of tofu as affected by the incorporation of pine needle =
powder. Means within the same property with different letters '
(a-e) are significantly different (P<0.05).
Table 3. Consumer preference of tofu as affected by the incorporation of pine needle powder (PNP)
. PNP incorporation (%)
Attributes 0 0.2 0.4 0.6 0.8
Color 5.38+1.10° 5.620.92° 3.46+1.16° 2.58+0.88° 2.04+1.01°
Taste 5.5241.03 6.22+0.74° 3.52+1.05° 2.50+0.84° 1.58+0.95°
Flavor 2.520.84 2.44+0.76" 3.4620.99° 3.06+1.06" 2.860.99"
Texture 2.26+0.69" 2.46+0.79" 4.52+1.54° 4.50+1.30° 4.64+1.21°
Overall acceptance 5.30+0.89" 6.24+0.82° 3.78+0.82° 2.36+0.83° 1.38+0.60°

“*Means with different letters within a same row are significantly different (P<0.05).
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